Induction of tolerance to intrathecal butorphanol in rats.
Butorphanol, an opioid agonist/antagonist, has been administered spinally and epidurally in humans for moderate to severe pain. However, unlike intrathecal (i.t.) morphine, virtually no information is available regarding butorphanol's ability to induce analgesic tolerance at the spinal cord level upon chronic i.t. administration. Continuous infusion of i.t. butorphanol was given via an osmotic minipump. Rats were randomly assigned to four groups (n = 7 each) to receive i.t. infusion (1 microliter/h) consisting of saline, or butorphanol (13, 26, or 52 nmol/h) for 96 h. Tail-flick (TF) latencies were measured during the period of i.t. infusion. A dose-dependent antinociceptive effect, as measured by TF latency, was demonstrated in the groups receiving i.t. butorphanol as compared to the saline group. The overall antinociceptive effects calculated from the areas under the curve (AUC's) were 372 +/- 3.0, 394 +/- 7.5, and 433 +/- 20 for the 13, 26, and 52 nmol/h butorphanol-infused groups, respectively; the AUC's of the 26 and 52 nmol/h groups were significantly different from the AUC of 356 +/- 3.4 for the saline-infused group (p < 0.01, one way ANOVA; p < 0.05, post hoc Dunnett's test). The TF latencies of the 26 and 52 nmol/h groups were 3.77 +/- 0.05 and 3.73 +/- 0.03 s at the baseline (before the i.t. infusion), respectively; and gradually increased significantly (p < 0.01, two way repeated measure ANOVA; p < 0.05, post hoc Student-Newman-Keuls or SNK test) to the peak values of 4.31 +/- 0.14 and 4.90 +/- 0.28 s, respectively; then decreased significantly from the peaks (p < 0.05, post hoc SNK test) to the final values of 3.87 +/- 0.06 and 4.10 +/- 0.13 s at the end of the 96-h infusion, respectively. The TF values of the saline and the 13 nmol/h groups did not show statistically significant differences throughout the 96-h infusion period. Therefore, continuous infusion of i.t. butorphanol at the rate of 26 and 52 nmol/h induced tolerance to tail-flick analgesia within 96 h.